Estrogen action in the estrogen receptor alpha-knockout mouse: is this due to ER-beta?
In vivo autoradiographic studies have shown that neurons in the estrogen receptor-alpha knockout (ERKO) mouse brain are capable of concentrating radiolabeled estrogen. In one region of the ERKO hypothalamus that binds estrogen, the preoptic area, we have also shown that a variety of estrogenic compounds modulate the expression of progesterone receptor. Recently, a second estrogen receptor (ER-beta) was isolated from the rat prostate. In situ hybridization studies have demonstrated that ER-beta mRNA is present in the rat brain as well as the preoptic area of the ERKO mouse brain. Interestingly, ER-beta mRNA was also detected in regions of the brain where the classical ER is sparse or absent, including the cerebral cortex and hippocampus. Together, the results of these studies suggest the presence and functionality of a non-classical estrogen receptor in the ERKO brain and provided evidence that this receptor may be ER-beta. Moreover, the localization of ER-beta mRNA in many new brain regions, including those associated with learning and memory, may provide new insight about the anatomical substrate for estrogen action in the brain.